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(57)Abstract: 

PURPOSE: To obviate the occurrence of peeling of 
adhesion between the outer peripheral surface of a 
ferrule and a spring mounting member and the fracture 
of an optical fiber in the ferrule by specifying the surface 
roughness of the spring material part of the outer li. 
peripheral surface of the ferrule to a specific surface. 



Sis. 



CONSTITUTION: The joint part of the front end face 1 1 s^iiuvv vvvvviiiE 
of the ferrule and the outer peripheral part 1 3 is provided . j' 
with a sleeve insertion guide 14 and a through-hole 12 is 
formed in the central axial direction of the ferule arriving 
at the rear end face 15 formed with a conical fiber 
insertion guide 16 from the front end face 11. Further, 
the surface roughness Ra of the outer peripheral surface 
is in a range of 0.1<Ra<25 and is specified to the 

relatively rough surface. The sizes of the ferrule are generally outside diameter 
D=&phiv;2.5mm, length L=1 0.5mm, through-hole d=&phiv;0. 126mm diameter. The reason for 
making the surface roughness of the outer pheripheral surface Ra of the ferrule rougher than 
0.1 lies in that the joint area at the time of adhering the surface to the spring mounting part is 
increased and the joint strength is increased by forming the outer peripheral surface as the 
rough surface. 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ferrule for optical connecters which is an approximately cylindrical ferrule for optical 
connecters which has a through tube in order to contain an optical fiber to shaft orientations, and is 
characterized by setting field granularity of the peripheral face of this ferrule to 0.1<Ra<25. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this trams la ti on . 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ferrule for optical connecters which is used for 

optical communication etc. and which connects an optical fiber mutually, 

[0002] 

[Description of the Prior Art] The ferrule for optical connecters fixes and uses the back end for the 
spring attaching member conventionally. Since the 300-600g force be cost between the spring 
installation section and the ferrule for optical connecters as the fixed approach when sample the optical 
plug incorporating the ferrule for optical connecters from the optical adapter incorporating a rate sleeve 
although press fit, adhesion, msert molding, etc. be mention, with the product on real dealings, the factor 
of safety be took into consideration and 10kg or more have be make required as fixed reinforcement of 
the ferrule for optical connecters, and the spring installation section. 

[0003] Among the above-mentioned fixed approaches, in adhesion immobilization, since the field 
granularity of an adhesion side is too small, bonding strength runs short, adhesion exfoliation is 
produced between this ferrule peripheral face and the ferrule clamp face of this spring installation 
section, the optical fiber inside a ferrule may fi-acture at the time of the desorption of an optical plug, the 
optical transmission which is the important property of an optical connector might become impossible 
by this, and it might become a big problem. 

[0004] Incidentally, the ferrule for optical connecters is JIS. Although the specification is indicated by 
the part of the F04 type single alignment optical connector (common-name SC ferrule) of C No. 5973, 
the field granularity of a peripheral face is not specified. However, the field granularity of the product on 
real dealings was a 0.01 or less Ra thing. 

[0005] Thus, the reason for having made field granularity small is as follows. When field granularity 
became large and it put into a rate sleeve, it was thought that an insertion loss became large. In addition, 
it sets in the industry and he is a ferrule manufacture -> connector firm... Since it was supplied with the - 
> equipment-manufacturer -> telephone company, it is thought that it is because the appearance demand 
of each company became severe. And even if it made it the insertion loss and made it the appearance 
demand, it was the superfluous spec, produced by the system in such the industry. 
[0006] 

[Means for Solving the Problem] In view of the above, this invention set field granularity of the 

peripheral face of the ferrule for optical connecters to 0.1<Ra<25. 

[0007] 

[Function] In the ferrule for optical connecters, since the field granularity of a peripheral face is Ra>0.1, 
the area of a plane of composition with the spring installation section becomes large, and, as for that of 
this invention constituted like the above, the fixed force by adhesives increases remarkably. Moreover, 
since the field granularity of the above-mentioned peripheral face is Ra<25, adhesives tum to the 
peripheral face of a ferrule uniformly. In addition, when the above-mentioned field granularity is larger 
than Ra25, it becomes a split face below ** finishing. Therefore, a front face will be too coarse and an 
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air space will arise, without adhesives* fiilly turning and being full 
[0008] 

[Example] Hereafter, drawing explains this invention example. Drawing 1 is the sectional view of the 
ferrule F for optical connectors concerning the example of this invention (it is hereafter called a ferrule 
for short), and the through tube 12 is formed in the direction of a medial axis of the ferrule F which 
reaches the back end side 15 which formed the sleeve insertion guide 14 in the bond part of the ferrule 
apical surface 1 1 and the periphery section 13, and formed the conic fiber insertion guide 16 from the 
apical surface 1 1 . Furthermore, the range of the field granularity of a peripheral face is 0.1<Ra<25, and 
it is comparatively made into the split face. 

[0009] As size of this ferrule F, outer-diameter D=phi of 2.5mm, die length of L= 10.5mm, and the thing 
of** of 0.126mm of through tube d=phi are the most common, and ceramics, such as a zirconia and an 
alumina, glass, plastics, a metal, etc. can apply the quality of the material. Moreover, the quality of the 
material of the spring installation section 2 can also apply the ceramics, glass, plastics, a metal, etc. 
[0010] Thus, when the reason for making field granularity of a peripheral face into a field coarser than 
RaO.l in the ferrule F constituted makes a peripheral face a split face comparatively, a plane-of- 
composition product with the adhesives at the time of carrying out adhesion immobilization with the 
spring installation section 2 increases, and, thereby, bonding strength becomes remarkably large. In 
addition, although a plane-of-composition product with the adhesives at the time of carrying out 
adhesion immobilization similarly by lengthening the die length of the ferrule fitting section 21 of the 
spring attaching member 2 increases and bonding strength can be enlarged, since for that specification of 
the die length from the end face 23 of the spring attaching member 2 to the ferrule apical surface 1 1 is 
usually carried out to 7.95-8.00, the overall length of a ferrule I must be lengthened. However, if the 
total die length of a ferrule 1 is lengthened, it will become the increase of cost of ferrule 1 production. 
[001 1] Thus, by making field granularity of a periphery into a field coarser than RaO.l Paste up the 
spring installation section 2 on this ferrule with adhesives 3, and the glory fiber is pasted up. After 
assembling to the optical plug equipped with housing, a spring, a rubber boot, etc., Even if it repeated 
insertion and sampling to the optical connecter equipped with a rate sleeve, adhesion exfoliation arose 
between the peripheral face 13 of this ferrule, and the ferrule clamp face 21 of the spring installation 
section, and it was lost that the optical fiber of the ferrule 1 interior fractures at the time of the 
desorption of an optical plug. 

[0012] Furthermore, since the periphery polish process which the conventional time amount requires by 
making field granularity of a peripheral face coarser than RaO. 1 could not be performed but it finished 
only with the grinding operation, the manufacturing cost was able to be reduced sharply. 
[0013] Next, the reason for setting field granularity of a peripheral face to Ra<25 in Ferrule F is as 
follows. That is, although being [ the field granularity of the above-mentioned peripheral face / Ra<25 ] 
******** turns to the peripheral face of a ferrule uniformly, when the above-mentioned field granularity 
is larger than Ra25, a front face will be too coarse and an air space will arise, without adhesives' fiilly 
turning and being fiiU. 

[0014] In addition, in order to check the effectiveness of this invention, after producing partly the ferrule 
F which made the peripheral face said field granularity within the limits and performing the spalling test 
of 500 cycles in -40-f85-degree-C and 1 cycle 1 hour using these, although the desorption test was 
performed, fi*acture of the optical fiber of the ferrule 1 interior was not produced. 
[0015] Drawing 2 is the sectional view of Ferrule F showing the other examples of this invention, and 
showed the same sign to the same member as drawing 1 . 

[0016] this ferrule F makes small the edge surface diameter of the apical surface 1 1 of the ferrule F of 
drawing 1 , and is adhesives at the spring installation section 2 ~ the ball 22 was formed, it is made for 
adhesives 3 not to begin to see from the end face 23 of the spring installation section 2, and the engine 
performance was not inferior in them at all compared with the ferrule F of drawing 1 . 
[0017] It experimented by the approach shown in one or less example of an experiment. Outer-diameter 
D=phi of 2.5mm of a zirconia ferrule, die length of L= 10.5mm, Each sample of Ra 0.05, 0.08, 0.1 1, 
0.25, and 0.50 is made fi^om 0.126mm of through tube d=phi for the field granularity of a peripheral 
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face. After fixing the metal spring installation section 2 to each posterior part with the epoxy system 
adhesives 3, it let the superhard pin 4 pass from the spring installation section back end, and as shown in 
drawing 3 , the load in case a ferrule 1 escapes from and comes out of the spring installation section 2 
was measured, having applied Load T from the posterior part. The result is shown in Table 1 . 
[0018] 
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[0019] As a result is shown in Table 1 and the field granularity of a peripheral face becomes coarse, an 
average load becomes large and dispersion becomes smaller. 

[0020] 0.3% of substandard arises out of range [ **(average)3x (dispersion) ] on statistics. With field 
roughness coarser than RaO.ll, the bonding strength of 10kg or more was checked as a result of this 
experiment. 

[0021] Each sample of Ra 10, 20, and 30 was made from outer-diameter D=phi of 2.5mm of an example 
of experiment 2 zirconia ferrule, die length of L= 10.5mm, and 0.126mm of through tube d=phi for the 
field granularity of a peripheral face, and after fixing the metal spring installation section 2 to each 
posterior part with the epoxy system adhesives 3, the load in case a ferrule 1 escapes from and comes 
out of the spring installation section 2 like the example 1 of an experiment was measured. The resuh is 
shown in Table 2. 
[0022] 
[Table 2] 
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[0023] When the above-mentioned field granularity was larger than Ra25, the load when a ferrule 1 
falling out and coming out became small so that clearly from Table 2. The front face of a ferrule 1 was 
too coarse as the reason, and it was checked that the air space had arisen without adhesives* fully turning 
and being full. 
[0024] 

[Effect of the Invention] In the approximately cylindrical ferrule for optical connecters with the through 
tube of the shaft orientations which contain an optical fiber like the above statement according to the 
invention in this application At least the field granularity of the spring installation section among the 
peripheral faces of this ferrule by considering as the ferrule structure for optical connectors made into 
the field coarser than RaO.l After assembling to the optical plug which carried out adhesion 
immobilization of this ferrule at the spring attaching member, pasted up the glory fiber, and equipped 
with housing, the spring, the rubber boot, etc., even if it repeats insertion and sampling to the optical 
connecter equipped with a rate sleeve Adhesion exfoliation arises between the peripheral face of a 
ferrule, and a spring attaching member, or the optical fiber inside a ferrule does not fracture at the time 
of the desorption of an optical plug. 

[0025] Moreover, since the polish process could be skipped and it was finished only with the grinding 
operation, the manufacturing cost has been reduced sharply. 



[Translation done.] 
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